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PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor wafer by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrar\' position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 



1 



114;^-/^ 





Jihlribulioii on Ihc Miriacc ut liic 
semiconductor wafer 1 for obtainmg 
an optimum polishing result. For 
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an optimum polishing result. For 
example, a polishing end point in an 
arbitrar\' position on the wafer 
polishing surface is detected (by an 
end point device 1 5 1 ) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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2 LTmitLieiS^^ f5l^(:^2.'OPr7E.^(:nL': 
t>. ¥^^J#:S[iliSP4 2 l(:':¥i^^-^4 2 2 5rm*L 

^4 1 scj: o^i^j-r-^4 1 2 r :^ J] I r -f-mw.t- 

^1*1. <t|.§-r"^4 1 4 LTii^-to. m2^m 

'^^.L\^mzmm\:,^4 2 3{zx o^i^^-^4 2 2 

^ ^tlLTi^l^f— ^ 4 24 h LT*^^-:), 
[0051] I ^ L':^lo^l7t:frg^-r-^?^4 1 4 hiS^ 
^- 4 2 4 ^iim£:^1ISS64 16. 42b a 

*?.S^^*^*^ff [39 (a) >[39 (b);^)^^ 



4!- 



_ ^ - ?c 



{ 1 0 ) ^^[^2 i) 2-9 0 3 0 P J 0 (1 ^ - I' 3 U<f 



4 1 2 >^2.^'iPi)'*^;*^^£t^^t^^-^4 2 2.")7t» 
[ 0 0 =^ 2 ] ( 1 » ^^-5: 

. X ' ^ 1 1 .-^^ ' ' : V 2 T^j^llilb^ T^'^faci ^ 
r.«2 f) 2 7^NlS<^^^tcff oS:fL':\ WSiinCf^i ' 

^xmE±C'v'J-^«2 0 2/j'1i<^-0 , 'N'jr^j 0 
: 0 n 3 ] II-:[39 ^ b ) Tt^i^^OW^'^ZOc-^. 

' / ''^ 2 0 2 < 0 . / V 'i -^©S 2 0 

S:fL*LSC'^:>I <^ 

•i '''^ 2 0 2v->£y)^..s'i^;:)-:i^^^.- : ^-^Tmrni^izim 

[ t! 0 =^ 4 ] tai?2 0 1 rP^^L/j^it^STUU'.^ h;!?^ 
o^it^-^-- ^412 4 2 2 J; 0 

m:rt/±t^' nut. /^.^^Jiffir^ti^^'i^ 

ix. A'ir!?,2 0 2ii;i<^^-'>T7tlrS3i§[Lfe^, T® 
4 1 2 2^2^^>^l^-^~^4 2 2i^»faf ^;^'i2//oTt^ 

f-l -CstS^.: liiii. 5?f«;^^.^c:?i|;f L"j2 . 

1 ;-^)ifJS[ynhm2c'0;9i)5^*(i^^ttol^±^-x-^./^ 
m2.")Ti^^-^4 2 2 2:')(£T*")^;^^/i?^^-o':i.i 



^4 1 2(2:S.f7t*ffiiE-:'i:^)/-j|^l 

[ t") (J 5 v> ] m'jt^- 4 1 1 2 U . :^iS^r>^:7t&# AT-^^ 
i X^TTt^-^lfz^'^iZ^^'rr^- ^ A 0 IC) / i 
354 0 3(;:j: ^^^-:^4 0 ic^^-^^im^^^m.'t 'i 

il/'^5|^^)fai^^-^4 0 4^^»B#rBl^ft:(il'^l'^ ('-• ' [Z.% 

[ 0 0 5 7] 5JfSil^T^.iJ:«^a^4 i ) o C t ' . 
^_ ^ ^ < 3i J ' t' - A e *^Ji^-t 

;6 » o , ^C')^^. ^ ^ - ^ 0 : t" - :":&^,A 1: ^^iJ-t- 

>: . ^.^fiii=-^'-<'4 0 4criife>tji/?;jij^L-:m^ 
^ fii^;^ 'p/f .^f j'^i;i± ^zt^-^fz^^izmmt'^^jLfz'z 

{ 0 0 5 8 ] I 0 ^ Filv iti:M;4 0 *s 
T , ^c7)(tp ^- ^4 04 ;'.'>^,^^)7E^5ffl^ir*lt:^^'o1?l 

SI 04) izx-mmixv^h 1 i^m^^Lfz^'^ . ^ 

[ 0 0 5 ] '."KC^il ■7.2>.br)^,2 "^.T- 7-7Uc^^ 

^^IK-t^:. ( X^ y -^'S 2 0 6 ) , I IT-^^^f^.^f^- 
^4 0 4/;MDi5(^t'?)^l?'^^^'JSfgffl(I K-^tzt^yot' 

^ t Pfi r /J V) C . ^ ^ iia L T 1£0 SiS ^ fzij^ 



{ 1 1 > 2 0 0 2 - 0 3 f ) \ P 2 i) 0 2 --^M) 3 OS 



[GU6 1 ] ft|§7'-^4 1 4(1. T/H? 'j XAa?:?! 

4 1 TcjE^'icA^^n, <«jr^4 1 i-^ufz^mtt^ 

^itlt^ :^^'-^rzlt . 4 1 4;:;^'0j5 

f^C'-l--"-:! h^^tliL':r^,^.^^abfI-^4 1 5^th~^^ 

-^/L :7 ') X2.cr^ff-tofg3S^4 1 7 (iM^'ltlKlf^^ 

h^^^^Li^iiMiZyg^'^:^^i)\ aa.^>r/i =7';X2. 

[ 0 0 6 2 ] L3 1 2 ( a ) ii. 5ff ^4^(1 jolt - 
<^4 1 2.Wa1S:fc'0 -^1^^-1~^"^/7T?)0. HI 2 

! b ) iiW^4^ii^tt-^iti.^^-^4 1 4c^B$^5:^l:^) 

(2^o efei^.^.7)^$itti ± rr ^* V ^-mTh h . iMfj? 

2 0 2.^)h^tt* Tlc''0/^ft^^'5:^l:;:?^A'J -^^Mif^T 
[0 0 6 3] 01 17).\iCf:)'^'^-?i)^hW^^(^M:^\z\^'^ 

- -^fi)^ ^ ^ m^m'^izvx'^ {zn^ h ( 1 ) - ( 4 ) 
i 1 ^ mmv]mizii\tmm-kt^t:it^^itf)^m.^^. 

;vi(it,4] { 1 ) t2^J^toe^^r^^oH:KB^':^?^^S; 

<Lii '^x'^l .h^tT'i 2/j^B!l*tf^T^'ora(:^L 

fLTJ^,©. I 2 ) ^^tt^RWTtJlf&Tti. Wea^rrtiJ; 
^)^NMrK2 0 2;:?>;i<^^"o:^(wf4^i${l:T\ *K«2 
0 1 c-^)/KW'!ra 0 ^N'j-^^2 0 2c7)T»ORSt^--^^* 
^j5im{>^t;^^'J rK2 0 2:^)SJ|t*OW«< . Wrg 



•t^ . Tl^")i«Hi!?2 M 3.")£^^.f)^^^-^ . ^.--^ 
t^^^/j^)-:-- '^•i•^^2 0 2(1 j:^Si^W7^^:J^^ ,^^) 
T'^^oT.*)^. (4 ) i:^5( + -^^^tt7tJ:^^'S^:fi. ^'x^N 

0jL5f1?T-^i2^^^^f+;5^'"W«^A':'.f>0 1^^,^ 
[00 66] HI 31-fflt'-r?S:Ea34 1 T-T'Uft 
'J X/. c -^iTTc-O^ 1 X^ / -7^1 jo I. . fl^J^^q&.r l^di 

i-zm^mmih^iit^^^^^i^u mz^ ^^mnovi 

r OilhT hiWi'^si n 'J c [zX f..t^tb$*4^ih^-^ 

[00 67] liiii. g:.^7tJi;:?»w^iitTt:(4^^wi^S\ 

A^'J'^^2 0 2t-li<^^ hi.Z\ii->- x^^)%\\Li)^ 
-tiUi7J.# ^- <';:;^"t ^^>+. ^ -"^-fl^^o 0 ^miz.^^l i 

[ n n 6 S ] 2 X-^ , ^ i^,^ 

SJOS) , I 0PjT$f5*rj 

r . r ^ ti- ^ ■ : ■■ ■■ ■ 

• : . ^ ■ • : , > .... ^- - 



(.12) 2 0 0 2 - 0 3 'J I P 2 (J (J 2 - 



^ ".) 3 0 5^ 



[0 0 7 0 ] jl|*r-<';^*Olli:;0^^^^^^xy ^ L 

! 7 r V Ts 3 ci 2 J . 1 .1 T\ mi ^^^mmMZ'^^ L 

[ 0 0 7 ] ] ^fLU. ^ 1 c^^]*ff;fil.':7nL;^cl^^7t:t 

fL L lEv^^'fi 1 ^. rjy) . 7 S 3 0 2 7)^f^Ti^J^'i 
T ^^. tfz, x^ ^-^S 3 0 IT^^^l^J: 9CPfr?E 

i^;::.-r-^?^p/r5EfS¥^ (J . 9 fg^^vr tllS^-^^ <h J: t v 

oil. ^4 X-r y ^^-O^lfl^vitt;. 
[ 0 0 7 2 ] S4 -^.-^ '-^'T ii, fJ^-^-^;^MD.a^f^.-. 

(:., x^ y-7^S4 0 2':"XT- y:7"S4 0 K'^)^^)8R*fr;i?' 



[ 0 0 7 =1 ] im-w^^mm^) ±^±1^:^ 1 

W;*^^l^3/>^]teff:BTii > r 2 -i: 

S^^^Jitr ^ : 2 f)^-^J'^ t T ^ L L . ■ ' 
MPC'cV^)4^-#*^x^N5ff^gS»':ii t:'; v^^2^' 

^-^msD^mt'^mn^itimzfj^^^hi^^t^h^. iiTiz^.t- 
[0074 ] .-K'j v'>r2cr)mmzxn-Mm^.^'^mMt* 

{I#/j>0i L <iiOj5f*.">p^5gfiJ: O^h^ 2 

^^^^)mm^^m&'ro^mzxox'rtytfxm^o i : 
fj^iii^xh h }zh h ^^^^;^iM^^i\fz 2 vm-^h-^. 

[ 0 0 7 5 3 '^Ac^'Mm'mt. m i 3^^)^»: 
{tik^m,^%\m^^-^^^%'^'tiu%% '. . fltiJ^'-^- 2^(2f5g 

L T ^:ix(^%mm > R Xh h fz^ . I I f 
(i, ^l^'^)*Sfeft5S(:i^£to¥i^ffi®iiiin4 1 1^-3 J;^ 
f5*maiSe4 1 3^f^J2 LTltto^-t^, [31 4(2¥l^» 
£tigl5, ^S^maSP4 1 3^-11^*87 0-^:^:-^ tzfzl, 

'^>'S/?'5'^x '7 ^-i-'S). < ^(2F;r^ 

ESjCCjf L/:/?^S^'t^ML { At- y-^"S L 4 4 ) . 1 

?! L fz . te^jfj^- ^ 2 2 T T^i^-r - ;^ 2 2 T . ^^^^ 
^ M&itm-t^l ( X-r .-'S 1 4 6 . {^Ui ^i^^ 

^ 2^^)E?||^^^ , 

[0076] X7^ y-7'S 1 4 I [Zi6K r.: , ^y^ipT ^ 

'7'Xti\'^t%\±. 1 4 ic^ > 



R [Jl ± i II. c C W TtM r ^ ^ C il'J T 5 o /j \ ^ ^ 
[00 78] iT^j e^rBlfe^fiir^L-Tii, 

. 1 mt^Tirz^.^. (x^ /^'s 1 4 3 > ^> 

* <S>fyfz fSl ^ . -r - ^: E^l L fz B# 13 h L T f* 

^W-^.l Wj-^-^4 1 2 b L-Tf:i^S:tii§t:4 1 31Z 
'1 ^> -r - ^ 3rt ^ ? : ffit-lf L 

^ 0 . f^^j -TtSft ^ 1 1 1:> i cSl^SiE -^j^ 2 0 4 c-nffl^ 

[ 0 0 7 9 ] , m%lti34l 
Cj^^m^a-r— ^ ( v-7"S I 4 7 ) . 

fz^- •-¥i^faStbgP4 1 1 TXmL ^"cB^I^TiJ^ofS^ 

}JZJ: n T^i^-r-^4 1 2{i. y YX^W^^^J^T 
;i*tirJ'^;^-:2,^>^)fa::^*^ffiS3f:4 1 1 (:i;i.^-r^iO 

[ 0 'I s 0 ] m^z^mmm-z^^^ifz^'^izx n . 

.-t-^^ &^ra1 h tiM L T ;K '..) / ^ r 2 OSKl,-^ t: - K 

^/:). i^c -r'j /^A-2//^i)5ES^ffl*-t-£,B^fsi?!?^i 
i^^ii ^>^'') > "^miz^y^irm^^-t-riz^ ^x/N 

1 1 0^ f - il?*/::tt^ ; Sits 



(13) t$f^ 2 iJ 2 - 9 0 3 0 ( P 2 O u 2 - 0 3 

^.Tii. .ssftfiBT^— ^-t^o^i^b^l-: 

fz. viTiz^,'t-m5cr)^m]^mxi^'^ X ^^^iih'i^izn 
^\:nmwmm. m2:r)^wBM. m3rmmmii-^ 

<>3i : ^^^^ . :€c:^4 ^^^«feff:J©.7:->7"^ ir^r > 2 

ft^l L T ^ * ^ ilia ^'-t , -fi^ -T- - ^ ) « c ifi;^-^- 

a«?iiij££^rift^^ . ^x '^i:tIiiffla'v^^f)^;b'^^- 
L ^^J.KJ^fJ^T'/^^i^ X- ^ ^ J:tl5 L T i li3 fa] C fi|( : 
o !: J 1: L ^ '^^V zi \) Xl. d ( feir^ 

{zXhMh^^^kr^h. 

[0 08 3 ] {'W.^^'')%mM^ 13 1 5ii*%a^(2l'j(t 

i:^rmx h^^ miztD^^-z . +v^ffirt':-[5]te-t^.^x 

:t-^'.-.^x 'X I 7)4^<l-^f6](:^aiti-^^..-r'j ' ^ >r 2 ^ . 

f il^^^tir^StC-Bt itvTH'^/l z1 'i ti. a t r /L =!■ 'J 
X2.C $rii£^i)f!lf^L/j*^.r^.^**^tf:' , ^(2^1 ^^iPJl^ 
* 2 Z'.m^^.t^^. m 2 i^)ieSSff^^r7f; L fz T H a 'j 
Xl.biZiim^.^,ti!,i:MLmzun , ft^+^C^OCff? 

i^i^Lfz^^.ik&^ii jrmM^.i:^m I . mm 



(14) 2 0 0 2 - 3 0 \ P 2 0 0 2 ~ f ^ ^ ' J'f 



L sii^Lrz'%%^:^^,^^h-^ti^^m'^h^ , 
[ 0 0 S 3 ] L3 1 6(c, ^5c^)^tfeJ^;fl^.(:;fD(+^*^.^,f^ 

^ i^tH^coi ^':.^>i^H^(i . 1 4 c^nmi'mr:' 

:>at±i5f54 1 3 h^/i n 'i r2.d^^n-^^«s:a:4 i 
>^{z^mz\-^^ix, mi^'ym'^Mz^^^^'Z . W-^f- 
^4 2 2(1. f5l'aii^a^4 2 3,hT/i :7 'jX2.d^^ 
^fT-^-£)«^^4 2 StlJfe^iU: /.t^ix. ?3St{iSB.^W 
I^^^A?^J±i4l^ ^: L -:;^3.^><l!)5t^(:-f.u-: . .^i^T- 
-^4 3 ^U. ff.3=l[4g^4 3 3 ^TH zi^}Xl.d^%^ 

\ 3 8(lit'^ijtC\^i5fL, ff?macc7)^e 

4 4 2ii, fl5art^Si^4 4 3 'J ^■Ad^^n'^ 

o;^ssK4 4 siz^nz\-f^'^ix. ^mnm i i s . 4 

28. 4 38, 4 4 ST'^^/L :7-'j,XjLd.'^t.#^iJHfi$'^ 

fy-mcz^ ^^z^k^mzc 9 ■^/t.n 'j x^dvrjijjft^ 

;;W^^>, 9"WfSSct:i^tt^.S4c7)|fi|TE*Tii 

i-t. ^yl. :7''J X2.d 
X '-^'iZ^mitzt-^t^i^^ 77^h ( X-r /-7"Sl 

0^) . zzTy^AcomjiMzr'm3^)%mmx^^L 

fj^ . 2 nii ^tc BSftaS A iz h^X^ ^.f)^^\\!^ ^tifz^ 
^10.fl^S(2^D(t^^l^r-^4 1 2 r^4 7)Si) 



[ 0 0 s 7 ] ;^(: . ftt!^'^ff?tt(5i-:w^:^A;^f^.^i^v 

i':'1^-':> ( X^-''^°S ] 1 0 liiii -^'l :? 'J :^.2s 

d;^i"ff3^^(ilA-:-v^Wfg^^A:i:-rS;t.s.T-i^^~^ i i 2 

^i^ti J mnz':iii^'n>?^.^ii'S':^.^.t}mi\^^2i^^ > 
x<^m^^mmt'^-.m-th. fzfzL. i^2.'^<i^^ 

ZtiZXh ^iti^ftmc ^t\h I fz^ @ 

Xr "-7'S 1 1 n^X^^-y'S 1 1 l-^X^ '-rs 1 I.) 
9 J^\mT i> fs]-^:^ t ^# ^'^il h tz^ , If ^ r -1 T 

[0 OSS ] mzw,xn~ ^-r{zm^. x^ '-^ s 2 1 0 

/j'^T-b^i^. lit' ^[:t^*L/:.tfl.^fiaA-:/'5ff^ 
*^A(:Joft-^¥i^-T--^4 1 2 h . .EJ3Jtfiirf":t:^^(-t^:^ 
^i^T''9 4 4 2 ^itl$-t-o;^^' .l>E«[ftt: i 9>'< fa) 
Lg(2^-^ hiilSo^^'*.^/:^^. ^i^-r-9 4 4 2 igg 

h S 2 offl^iti J: o a 'J xi. b fzi'Tfj^^f^^A 

<> M^-^i|^l^2c^)illl7tS;) ifl5t*(2i30TrH a U X 

B. C.^)J; ilzm'^iki: — :>Ltj'^rzK:^ymmi&X t^ 

[0 089] m^j^^mw^rzu . m^z^-mmmzi^, 
I fz xoiz. mt^'omnmw^'zmm^^.^y'on t <t 9 

z im . m - ^-"mmm-zwn i fz .1 ( : mm^ 

[0 0 90] ^ j.'^c^m^^^^^.t^'k^^xmmph}^. 
-trai. ^w^mz^-^ 'zmm^^t^hmm^Mizm^-> 



(15) ^#^2 0 ■") 2 - 0 3 0 ' P 2 0 U 2 - J 3 nS 



A \' r = ( A \' n - A\' e ) ( A \' 

I J; 0 iz^^l fa L . 1^ 1 ^-"mm^i Xoiz ^ < ' ) 

P,2 0 2/.si<--V^)^:^T^^)flli^(2j; 0 . ^i^-r— ^^t!?. 

c n-t f-i^ ^ - <^ c^>XM t: e 7 a ^ f ( I* 

4::') 7.-r V I: , ^.^) -v rT ,/L.--7-7^- h' C^tt 

[ 0 0 2 ] r^'U XAd tf^jh L T a:T;0— f^J ^ ^ 

" ^'y^^'n^cn^m'PiZU. " ALG4.ALG_C X^'yr4 
f^^..4^' > ^T-L . X-r-'T SI 1 0(:f:T ' fffi^)B?tt 

i^a'ri^;.^,^^* . "i^^oS^'rfjMm'p^zii. " 

'-^'S 2 1 OC/r^ r^i^^-/? - SW-M^pJjJzI 
TaaaaC" ^i^-^- - tti ^ ^ ffl t bbbb 

^ - ^ .-I rii^^ ^ mrf^^")^S?]7- - ^ o SI? 1 T 
fLi iffil^ ^ ^-o I 2 /j^o . ^ttiftmi'JZ^''mizm < ^j: 

^■"^mmzx nm^w^.f^mm^tih^mimizmLx . m 



^ 2. 

s - A \' e ) • ■ ( 3 ) 

-^"S 18 1) i:':^")'^^^ X2.':t^*B^,^,r 1 0 0 
2^^^i oCi^f+itr^T^^ ^^-^^Ifftr'oT^T^-t^ 

1r2'2 «^T^>o/;v ^-f- /-7-S 1 8 ' ??tt(iS': 

, [3 1 9(2 1 ) lTir;-^-J: 'i 
[009 5 ] 121. ;f,2c'^i9i!^7nT.f)o??Wf^lB . 

LTt ^^-t ^'-u^.fiii^^TO "i.hiiX^^ ??WlW.Ait 
^ 1 .'^a>-ES t 2 .^ilJ^.*7:;'^> ^ ;0'2 ^ L ffi^^Sif*?-^ 

^c^li'^Ilz]'^)XX.CX^3 v-^'l '^m&:f)''ZJ 

^ ' o 2 2 f^'^'n'fj^^l Zinm'j^^M-X -f 
^1 > 5: J:tr< I T ft L 1 {2j^t ^fi^ i L \ ii^ ^ t WiS 

[ 0 0 9 1) 3 [3 1 9 (:f:-t- ( tti > l-mrv-: . 0 1 s 

/-7^S 1 8 1 c.^ • a^^^tfJASiCiJtto-^^lr? '; 

^^-^^>^4 (0m'^ikXM'^^.i)^?SL'S^iiX ^ ^^^ :^X\ 
^4 ^")itj^*(2i:;it-:) -^fl 'J XZ.^r;;it*^ff^^|-t 

;^:i2, ^-f -^'s 1 8 2/' ^ib^^m^iiWizhm 

^ 2 /)<W5E#i h ^fS 3 .^,llJjE^(2j^>(t V -^/L 'J X A§J> 

M^x-\.\i.m^iim.t)-^hhfp'- . izh^^:. 2.^^)*^^ 

^ . rnaiM: Bi,zh^iim5 />fi)^?^ 2 ^^Slfil a izh 
(t^^lOii^.*7^\K|J|t{iSC J; ')Ji^T■t .^^ hT^'i-^ 
. Zixiiitrdt 2 ••i:>^?3^^{itfC t:^i(t ^^4 o^.Si] 



(lb) (.1 'J 2 - 9 U 3 0 ( P 2 (.MJ 2 - S OS 



^'n<l.iJS^T'^/L Xi.C;7)|g 3 "'"d 1 5 

[00 98] X-r /-^'S 18 5^^ ■ 
'£)-fl^r-'^rKf|Hfi. (Ijoi.^':. 7, -^ 7-7^3 1 84 

4 4.4 6.4 7.4.9.5.- rio/j hfe 
TfiU^C to/}^-^ ^ T- . ;^(:fS IrffiraT?^ T ^ • 

iii^ o T ^ - ^ c ^ ^ 0 m-f t- t+n 

[ 0 0 9 9 ] ;:rC: . .^r ^ S l 8 7 r ft!i53|^G[S7) 

ItfiSC (Ig4c^)ffl5tin' (:^3i^':*-rt?;^-<'T-^>^ 2 
[HJtel^iO-^-^4 . SirjSt^Mti. SSS+eSA (1^17) 

^iSK^fSl^ L':{j:2[M]te^L^>K^ 



ftii. 4 f--4. 7--(). I -r.i^rv I h.^^o mi 

(ilC c^:; 4 8 7);Xv^>fiii , 4 s - 0 . 1 r L 

i^tr)2mrmt ll^^m'Znmi^mruiK 4 4- 
4. 0--O. Z-Z-h^Ltt'h. 9tll'tlfniZXnr: 
ishfzA 7;0^i^^lS^Sl'<TV^ 4. 7-0. 2 = 4. 5 
!: L -rafra^ff^ . Ic^X ')(2L tW^gjltrm^'^fr^ > 

^{zxn , Tr J: ^) 1. , 

[011)1] i'^^^c^mmwrn^ m><c'mm\'Zit 

a 7. .1 [IJ: 0 . f^l / ii' / ^ ^ - > W'ht i L ^2) FiTj 7 '?eft 

SST.*)^.. , mmmi^'')%mmzn'^Ltzw^9(-^^^ 

ii-ri^'lH^^x'vl ^W«-t>^ /Kft?tMii^g^2 0 
1 ^'J 2 0 2 ^JflS-t-^i^^dh'^T^^^^dt'I^o 
: 0 b.h#>»6i»iiTP^r^v. 0 2O[:i^i^Sl2O 3^ 

oHT^-O J: ') iV^it I'Z^^l^Z t f)^yTip-l . fzf: L *^ 

'i^:^(2 J: 0 ? il h <^^^'-mz\i z h h fr% ^z 

[0 102] i:'^'^y7f)^>^,. WlS^nffliKiJrhf^Q^:^^ 

z itzf^^m^-^iiTii. m^mmzif-^xm^^t^ ^ 

t '.n^^^-'.^TS^.^ z iZX he)'Zh^ . 

c-o -r - ^ cr)^m'i^. ^ f:nth't ^miz{,. " p/r Tgssciiiii 



(17) 20 0 2 - 9 0 3 J ( P 2 0 0 2 - '.^ 0 S 0 !^ 



■7 

■o 

[0 10 5] ,X£i?i*i)M(2^T-r^:>^/£(i. mmmitis^- 

^5? 2 0 2 .^;/5A . vv;t^2 0 2c^f^S. 9f«^S^S 

l^i-Z. ffi-^ L T I ^ o fzmM-^-' < 'J 2 0 2 

^^^ih^imz . ^^icopnjt^^iii'^Ti^ h x i iz i 

r^T^S2 ^xr^W^+t2fi?f®?5/?^'^ yX^j:b'iZ 
o -C il'J ^t^F^fE^- WK(2^' f-i'Jr 1^ ^ t ^ 

[ ( ) 1 0 b ] {m9 c^mmm ) 2 1 iz^^-tw. 9 crm 
mm-z-u ^ X ^^mf^'rrm^hi^kizmm^-^)m^^. 

^) ^ . mmzm i -z imiJi^.^m^^h^izx 0 mmiz 
^-tifzi^. -MtL-zmdJ^mmmx'W-^LfzmR 
^.^nttimn A 0 5 . ^.^f.^*fs^4 1 5. 

^4 4 o^tti^-t^tzo^^tmmzmi-^tmum 

^^^.f^ ^-4 4 - 1' :\ t] L . M 1^1 ' ^ ij 0 -^^fR 
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